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periods of heavy precipitation and over lands dipping steeplg 
to the stream bed. The influence of the sharp, sudden thun- 
derstorms of summer is immediately apparent in the neigh. 
boring streams, the surface, like all clays, shedding watei 
freely when it becomes wet. 

This region is subject to heavy thunderstorms and also largc 
monthly amounts of precipitation during spring and fall, and 
in considering its outflow as aiding to produce freshet water i n  
the James, i t  is important not to lose sight of these facts. 

Primarily, of course, the amount of precipitation depos- 
ited must be the main point as a basis for calculation. But 
previous or attendant circumstances, or features, should alsa 
receive their proper share of attention, as, for example : prior 
condition of the soil in respect to dryness or moisture, ita 
ability to absorb or shed moisture, depth to subsoil, character 
of subsoil, and rate of precipitation. These Appalachian 
and valley counties may be called the upper drainage basin 
of the James. 

Proceeding to the watershed of the Piedmont and middle 
counties, we find the land rolling and very hilly, particularly 
on the lower slopes of the Blue Ridge, and falling gradually 
eastward to the tidewater division. The crest of the Blue 
Ridge is, geologically, the oldest land in the State, being the 
first to appear above the waters, and in its higher valleys 
originate most of the various streams which unite to drain 
this portion of the basin. I n  the Piedmont and parts of the 
middle counties basin is found a soil commonly known as 
“ the red lands.” Generally, the soil is fertile, and the ex- 
posed decomposing rock, in many localities, furnishes fertil- 
izing ingredients, such as soda and lime, which, carried into 
the streams by washing rains, is deposited in the ‘‘ bottom y y  

lands, making them exceptionally rich and productive. 
In 1607, Captain John Smith, speaking of tidewater Vir- 

ginia, said : “The vesture of the earth in most places doth 
manifestly prove the soyle to be lusty and very rich.” Had 
he applied this obeervation to these bottom lands, it would 
have been equally appropriate. 

The area comprised in this portion of the James watershed is 
larger than that of either the valley or Appalachian, and, owing 
to the rolling character of the country, an excess of moisture 
does not require much time to reach an outlet. The soil is 
mostly lighter and more porous than that of the valley basin. 

The main feeder of the James is the Rivanna River, which 
drains a region of large annual precipitation; i t  is subject 
to sudden rises to freshet height, which, entering the James 
a t  Columbia, make high water a t  Richmond generally within 
twelve hours. 

This is usually a late spring, summer, or early fall condi- 
tion, when thunderstorms are prevalent, and rises from this 
source, both large and small, may be easily traced on the 
hydrograph. A combination, with rises, coming down from 
the upper watershed, will produce the highest gage reading 
recorded a t  the Richmond station. 

It constitutes a source of immediate and pressing danger to 
the business interests of Richmond, whenever sufficient pre- 
cipitation occurs over its hasin to cause 15 or more feet a t  
Columbia, while for 19 feet flood warnings are issued. 

Among the many features of interest connected with high 
water in the James, may be mentioned one which has an im- 
portant bearing in estimating flood heights on the lower 
courses of the stream, viz, the flattening of the creet. From 
careful examination of the gage records a t  Lynchburg and 
Richmond, it is found that rises resulting from precipitation 
over the upper watershed (Appalachian and valley basins) 
will diminish in height from 1 to 2 feet on stages of 5 feet 
or less, and from 2 to 3 feet on stages between 5 and 13 feet. 
For the middle watershed (Piedmont and middle counties 
basin) flood water coming out of the Rivanna River shobvs, 
in a still more marked degree, this crest flattening. No daily 
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gage readings for Columbia are available, so that the differ- 
ence on moderate stages can not be determined; but for 
flood stages sufficient data are a t  hand to accurately estimate 
it. Comparison of Columbia stages of 19 feet, or more, with 
Richmond readiugs of the same flood wave, show a diminu- 
tion in the vertical height of from 9 to 13 feet. But the 
Columbia gage readings are, in a sense, abnormal, and strictly 
local, and by no means indicate the general height of the 
river. The Rivanna here enters the James at  nearly right 
angles, and a t  a point where the latter river is narrow, and 
it results, therefore, that freshet water coming from this 
source is banked up against the south shore of the James, 
producing a congested condition, during which it attains a 
local height greatly in excess of that a t  points either above 
or below, before it is carried away. Therefore, much of the 
flattening of flood crests between Columbia and Richmond 
may be ascribed to this cause. 

I n  what are generally known as “ Rivaiina freshets,” from 
50 to 60 per cent of the height a t  Columbia will reach Rich- 
mond. Combined with flood water from the upper basin, the 
percentage increases from 60 to sometimes as high as 70. 

The rate of flood travel is another highly important con- 
sideration. It varies with the amount of precipitation and 
watershed over which it is deposited. For that portion of the 
river above, or west of, Lynchburg, the information available 
is too meager to enable a satisfactory result to be arrived at, 
but from Lynchburg east to Richmond, the Weather Bureau 
readings mill serve to show the time required for flood travel 
between the two points. 

The river chart for 1898, represents, practically, an aver- 
age year of water fluctuation and travel. It differs little in 
extremes or midstages from other years, not exceptional, 
and may therefore he used to determine the daily march, or 
progress, of a curve of high water. Summarizing the vari- 
ous rises shown thereon, it ie found that upper river water 
will require from two to three days to pass from Lynchburg 
to tidewater, the difference in time depending on the volume 
ca.rried ; if accelerated by an influx from the Rivanna and 
other middle basin feeders, one and a half days are required. 

Rivanna basin water, from Colunil~ia to Richmond, moves 
down in from twelve to eighteen hours, the latter time being 
for moderate stages. 

I n  the foregoing, the term “ upper watershed ’’ has been 
considered as applying to the Appalachian and valley coun- 
ties drainage area, and ‘‘ upper waters ” as that portion of 
the stream contained in this watershed, while the middle 
watershed refers to the basin lying between the Blue Ridge 
Rnd head of tide. Rivanna water belongs to this district, 
but is used distinctively on account of its preponderating 
influence in producing floods. 

RECORDS BY THE IUTE CORPS AT BAYONNE, N. J. 
By H. L. ALLEN, Bayonne. N. J. (dated July 28.1R99). 

The following table, showing the results of thermometer 
observations at  Bayonne, is in continuation of that published 
3n page 11 of the MONTHLY WEATHER REVIEW for January, 
and is comniunicated by Mr. Henry L. Allen, on behalf of his 
zolleagues of the Bayonne kite corps. The star in the fifth 
zolumn indicates those case8 in which piano wire was used. 
As nothing is said to the contrary, it is to be assumed that 
the temperatures a t  or just below the kite are as recorded by 
a Six thermometer and that the maximum temperatures, 
therefore, in general, refer to some layer of air near the 
ground, while the minimum temperatures refer to the highest 
altitude attained. The records for New York City refer to 
the Weather Bureau station, whose thermometer is 313 feet 
sbove the ground and 350 feet above sea level, and have been 
aupplied by the Records Division from the self-registers kept 
a t  the New York station. 
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drained is approximately 350,000 square miles, or about 
250,000,000 acres ; an area nearly equal to one-half of that 
portion of the United States east of the Mississippi. The 
main tributaries of the Columbia are the Snake, Clark's Fork, 
Kootenai, Okanogan, Yakima, John Day, Deschutes, and Wil- 
lamette. The Snake drains southern and eastern Idaho. It 
has two principal tributaries, the Clearwater, and the Salmon, 
the latter being much the larger. Western Montana, a3d 
northern Idaho are drained by the Kootenai and Clark's Fork. 
Eastern British Columbia ia drained by lakes and streams all 
finally running into the Columbia. The Okanogon drains 
the northern portion of central Washington ; the Yakima in 
Washington and the Deschutes in Oregon drain the eastern 
slope of the Cascades, and the John Day drains the southern 
slope of the Blue Mountains in northeastern Oregon. The 
Willamette drains the northwestern portion of Oregon be- 
tween the Coast and Cascade mountains, north of the Cala- 
pooia Mountains. There are many other streams which are 
important tributaries to the Columbia, but for the purposeof 
this paper it is not necessary to mention them. 

The country drained by the Columbia is, for the most part, 
mountainous, or high plateau. There are many valleys, all 
having elevations of over 1,000 feet, and the greater number 
having 2,000 feet and upward. The plateau country ranges 
in elevation from 1,800 to 5,000 feet. The mountains range 
in elevation from 2,500 to 12,000 feet. The line of perpetual 
snow, in the region under discussion, ranges from 6,OW to 
8,000 feet. As few of the mountains have any considerable 
area above the snow line, it is seen that the winter's snowfall 
is almost entirely melted each year and the water carried off 
by the Columbia. 

For the six months, from May 1 of each year, the total pre- 
cipitation averages about six inches over the country drained 
by the Columbia, hence it is seen the rainfall occurring after 
the snow begins to melt is too small in amount to be consid- 
ered in this discussion. 

The precipitation over the country drained by the Colum- 
bia from October to April amounts to from 8 to 16 inches, 
and is principally in the form of snow ; it settleB and packs 

MEXICAN ULIMATOLOGIUAL DATA. 

Through the kind cooperation of the Central Meteorologico- 
Magnetic Observatory, the monthly summaries of Mexican 
'data are now communicated in manuscript, in advance of 
their publication in the Boletin Mensual. An abstract, trans- 
lated into English measures, is here given, in continuation of 
the similar tables published in the MONTHLY WEATHER REVIEW 
since 1896. The barometric means have not been reduced to 
standard gravity, but this correction will be given a t  some 
future date when the pressures are published on our Chart IV. 

Moxiean data for June, 1899. 
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THE PRECIPITATION OVER THE PACIFIU NORTHWEST 
AND THE POSSIBILITY OF HIGH WATER IN THE 
COLUMBIA FROM THE MELTING SNOW IN THE MOUN- 
TAINS. 

By B. 8. PAQUE, Forecast Official. 

The Columbia River, with its tributaries, drains that por- 
tion of the United States west of the one hundred and eleventh 
meridian and north of latitude 42O, except a portion of north- 
western Washington and southwestern Oregon. The greater 
portion of the eastern half of British Coliimbia is also 
drained by the tributaries of the Columbia. The total are& 


